Introduction
Numerous surveys in the United States, of which mention might be made of that by Wilkerson & Krall (1947) , and latterly in this country by Walker (1959) and Redhead (1960) have demonstrated that there is a large reservoir of undiagnosed diabetes in the population and have shown an incidence of diabetes mellitus of 1-2%, about half of whom were unknown and not receiving treatment. As diabetes in adults tends to be of insidious onset and the symptoms, when they do appear, do not immediately cause anxiety, there is a considerable delay before the patient seeks advice. Reid (1960) had shown in a survey in this country that 48 % of patients had tolerated their symptoms daily for four months before seeking advice and 20 % had tolerated symptoms for more than a year. Furthermore, about 20 % of the patients coming up for diagnosis already had complications of the disease. Delay by the patient's doctor in making the appropriate investigation is probably also of significance.
It seemed that the failure to make progress in the United Kingdom had been caused by the lack of a large-scale demonstration of the value of a diabetes survey.
Large-scale demonstration, need of a multidisciplinary team: The major difficulty is in setting up the initial large-scale demonstration. This probably results from a failure in communication between the various branches of medicine, confusion over responsibility and the lack of a team with the multiple skills to carry the project through. The experts and equipment lie in the teaching hospitals, but quite often the local community, particularly in large cities, is unsuited for a survey. What is required is a town of sufficient size, stability, means of communication (local press) and with local hospital and clinic facilities. The major factor is in getting together those with an interest in preventive measures and those with the facilities and experience. Exploration of the field of screening methods for early, or in some cases presymptomatic, diagnosis can only be properly explored on a community basis. Bedford, a town of some 65,000 people, with good hospital and clinic facilities and within easy reach of London, offers an ideal opportunity for exploring these measures.
The Diabetes Survey
It was obvious that whilst the first step of discovering those with glycosuria could be carried out comparatively easily and cheaply with the glucose oxidase enzyme test, the follow-up with blood sugar estimations and clinical examinations would require facilities far beyond the capabilities of the local hospital and Health Department. The idea of the Bedford Diabetes Detection Survey was therefore conceived, and the aims were:
(1) To find the expected 300-400 unknown and untreated diabetics in Bedford Borough. (2) To present an opportunity for further research into treatment. (3) To establish a screening technique for discovering diabetes. (4) To hasten the time when screening for diabetes becomes a routine part of preventive medicine by health departments.
Preliminary discussions with lay and professional people made two points clear: (1) Most lay people accepted the idea and became enthusiastic, though a few thought that public neurosis would be caused. (2) Doctors thought that (a) the idea had some merit and (b) it could not be done by reason of lack of funds and public co-operation.
It was decided to approach the Ministry of Health, and useful discussion took place with Dr J M G Wilson. The very great difficulties to be encountered in carrying out the survey made it imperative that powerful support should be found for the scheme. After careful consideration l94 Proceedings ofthe Royal Society ofMedicine I approached Professor W J H Butterfield and at a meeting at Guy's Hospital on December 23, 1960, the project was put forward, with some trepidation, for to screen the population of Bedford, then some 63,000 people, was a formidable undertaking. Professor Butterfield subsequently wrote confirming his interest and whole-hearted support for the plan, and after further discussions a meeting was called under his chairmanship. Those The idea was to utilize the glucose oxidase urine test for glucose to select those with glycosuria for further examination. This meant obtaining large numbers of specimens of urine, and the delivery and collection of the urine containers would require considerable numbers of voluntary helpers.
Public relations: A public relations master plan was prepared by Mr John Laurie. Its first aim was to get the goodwill of the medical profession, and its second to get community support and recruit organizers and voluntary helpers for the massive task of distribution and collection and also for testing of the urine samples.
Professor Butterfield wrote a personal letter to each of the doctors in the Borough, explaining the project and enclosing a memorandum setting out further details. He also came down to Bedford to discuss the project with the Consultant to the local Diabetic Clinic.
Before taking the matter to Council the Public Health Committee were approached and talks were given to the Association of Engineering Employers and to the Trades Council. A personal approach was made to many other people thought to be of importance in influencing organizations and public opinion generally: heads of schools, principals of colleges and, perhaps most important of all, the Editor of the Bedfordshire Times, the local newspaper.
Wanted 400 volunteers: Following Public Health
Committee support of the project the Mayor made an appeal for support from the com-munity and called a meeting of voluntary organizations. These were addressed by Professor Butterfield and by Mr Norman Allen of the British Diabetic Association. In the main those recruited were people who could organize the collection and delivery in various sections of the town, which for our purpose had been divided into twenty areas. However, a considerable number of helpers were needed and the British Diabetic Association gave a luncheon for heads of schools and principals of colleges, at which Professor Butterfield outlined the project and gained their support so that volunteers from schools and colleges helped in the delivery of a leaflet to each of the 20,000 households in the town, informing the householder of the proposed scheme; and subsequently in the delivery of a pack, consisting of a plastic pot and instruction leaflet in an envelope, to every house on Saturday, May 12, for collection on Sunday, May 13, 1962. At the same time Mr John Laurie made the necessary approaches to the press, both local and national, radio and television and supervised the production of posters and other written material. Anglia Television and BBC radio and television programmes were arranged.
It was obvious that the overall control of the 400 volunteers would be an extremely difficult matter and an approach was made to Mr A S Hislop, Civil Defence Officer. He divided the town into four regions, each with an Area Organizer in charge, and subdivided these into groups of streets, each with a collection centre, making about 20 centres in all.
Nearly all the voluntary organizations in the town played a part in the work, but perhaps special mention should be made of the Bedford Round Tablers, who staffed most of the area centres.
An early decision had been to limit the number of tests by eliminating those under the age of 21 and using as our defined population those on the electoral roll. The volunteers were supplied with street lists, made up by cutting columns from the electoral roll, and were asked to deliver an envelope to each person named in each street. The whole delivery was accomplished without difficulty on the Saturday afternoon.
The same volunteers set about the more difficult task of collection on Sunday, and by four o'clock approximately 20,000 urine samples had been brought into the centres. These were collected by vans and conveyed to the urine testing centre, which had been set up in Putnoe Section ofEpidemiology andPreventive Medicine 195 Clinic. A repeat collection was made the next week-end. Almost two-thirds of the citizens of Bedford submitted urine samples (25,700) out of the 38,400 persons on the electoral roll.
To cope with the very large number of urine tests to be made a programme had been worked out, using trays marked into thirty squares on which the urine samples were placed; the lids were removed and a Clinistix test carried out; a minute later the results were read and any which were positive were recapped before further testing to determine the amount of glucose present and to see whether there was any ketonuria. A work study engineer gave invaluable help during Sunday afternoon, to such good effect that on Monday, when the testing was resumed, some 13,000 urines were tested during the morning.
Results of urine testing: One thousand and fortysix urine samples were found to have glucose present, an overall incidence of 4 %. The incidence of glycosuria was higher among men than women, average 5-9% and 2f5% respectively. In both sexes the incidence of glycosuria rose with age: whereas 4-6 % of men in the 20s and 30s had glycosuria, 8% of men in the age group 70-80 were affected; amongst women the incidence rose from 2 9% in the 20-30-year-old group to 4-4% in the 70-80-year-olds. Of those with glycosuria 91 % accepted the invitation to undergo the glucose tolerance test at another clinic.
Arrangements for blood sugar testing: A very large number of blood sugar estimations were needed every day, ranging up to 300 specimens for a single session; work which would have been impossible without the aid of auto-analysers. Of the glycosurics who attended for testing, just under a third were found to have diabetes by the accepted criterion, a blood sugar of 120 mg/ 100 ml two hours after taking 50 g of glucose by mouth. While many of the newly found diabetics had blood sugars between 120-200 mg/ 100 ml some were more severe, with blood sugar ranging as high as 440 mg/100 ml. Analysis showed that of these people who were previously unaware of suffering from any illness, about half had symptoms or signs on clinical examination. The percentage of diabetics among the glycosurics rose with age among men and women, indicating that with advancing years glycosuria tends to be more frequently associated with a high blood sugar level.
Of a random sample, called for glucose tolerance tests irrespective of glycosuria, 78 % responded. The results were interesting. Of 543 persons who were without glycosuria in the original survey, 76 were found to have blood sugar levels over 120 mg/100 ml. A high incidence of hyperglycxmia among people who had passed the first screening test showed that the loading was insufficient. The original instructions to the patients were that they were to produce a specimen of urine one to two hours after a main meal.
The total of diabetics found was 356. Those with blood sugars over 200 mg/100 ml were sent letters advising them to go to their general practitioners, who, in most cases, referred them to the Bedford Diabetic Clinic, which would have been overwhelmed but for the support of Guy's Hospital staff.
Borderline Diabetics
The remaining borderline group, witlr blood sugars of 120-200 mg/100 ml were called up in batches to one of the clinics, where they were addressed by either Professor Butterfield or Dr Harry Keen, who explained to them our interest in research and asked them to submit to a variety of tests and be kept under constant scrutiny, so that we could learn more of such cases. We hoped that they would benefit from the close control of their condition, but it was made abundantly clear to them that this was a research project in which we were asking them to take part. Questions were invited and lively discussions took place. Private interviews with patients were also offered.
Approximately 98% of those who attended these talks agreed to attend the 'borderline clinic', which is staffed by personnel from Guy's and King's College Hospitals and the London School of Hygiene.
All concerned with carrying out the survey in Bedford felt that the whole project had been eminently worth while: as an exercise in preventive medicine, in setting the stage for further research, and in producing a sufficiently large survey to excite the interest so badly needed to ensure that the work of diabetes detection is carried out without the long delays which have characterized other measures in preventive medicine. Many patients expressed their appreciation, both verbally and by letter, before and after receiving the benefits of treatment. Many appeared to be relieved of anxieties, for perhaps some had secretly feared that their ill health had a far more sinister origin.
